
 
 
 

 
 

 
 

Community Stormwater Response to a 
Changing Landscape and Climate: 
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Goals of stakeholder participation 

N)/8&G"O(

•  P;*.$-<(
•  Q",$R)*#<(
•  S*/*#$-<(&J(
"'G$8&')"'-*.(
*%%"%%)"'-(*'F(
F"#$%$&'%(

=K=AK=A( ?@=T(N'-"8'*R&'*.(QN!(3<)/&%$;)( ?(



• Convened a broad cross-section of stakeholders that included representatives 
of: 

•  Education/Academic Organizations 
•  Local Officials 
•  Federal Government 
•  Municipal Employees 
•  NGO/Conservation Orgs. 
•  Private Citizens/ Public 
•  Regional official 
•  State Agencies Staff 
•  State Officials 
•  Students 

• Input Example: Clear Ground-Rules 
 with all sessions open to the media/public…high transparency 

Convene community leaders and a broad list of 
stakeholders 
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Risk & Uncertainty 
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Cost of 
Uncertainty

Cost

Time

Cost of 
Damages

Adapt now or wait? 



•  “...too little data is available on the factors 
influencing the rainfall-runoff relationship to 
expect exact solutions.” 

  MN DoT Drainage manual, 2000 

•  “...Recognizing the high degree of error or 
uncertainty inherent in many aspects of 
stormwater modeling...Generally, the goal of 
stormwater modeling is to provide a reasonable 
prediction of the way a system will respond to a 
given set of conditions. ” 

  MN Stormwater Manual, 2006 

Was the past really certain? 
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Was the past really certain? 
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Design methods change… 
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Was the past really stationary? 
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Cli-Chg can inform design specs 
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Researchers      vs.     practitioners 

Risk & Uncertainty 
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Risk & uncertainty 

=K=AK=A( =>(\$''"H*H*(S8""+(B*-"8%H"F(3-&8)6*-"8(2F*/-*R&'(3-;F<(

!"#

$!"#

%!"#

&!"#

'!"#

(!"#

)!"#

*!"#

+!"#

!,!# %,!# ',!# ),!# +,!# $!,!# $%,!# $',!# $),!#

-
.
/0
.
1
23
4
.
#5
6#
05
7
8
5
1
.
1
29
#:
1
;
.
/9
<=
.
;
#

-/.0<8<23>51#?<1,@#

-./0.1234.#56#:1;./9<=.;#057851.129#31;#8/.0<8<23>51#

AB;/5C54<0DE14<1../<14#/.C3>519F<8# G-H'!#I#3/J<2/3/B#8./0.1234.#<10/.39.9#



Risk & uncertainty 
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Risk & uncertainty 
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Risk & uncertainty 
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Risk & uncertainty 
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Risk & Uncertainty 
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    Flood Volume (MG) 

Precip. Scenario 
(in) Total Street Storage Over-curb 

3.93 2.46 1.61 0.86 
4.15 2.92 1.80 1.12 
4.77 3.95 2.30 1.66 
5.66 5.82 3.07 2.75 
6.56 10.05 3.70 6.34 
8.07 20.02 5.41 14.61 
10.1   40.05 5.94 34.11 
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Costs for Adaptation – City of Mpls (Prelim.) 
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Adaptation options & costs 

=K=AK=A( ?a(

archetypes of three perspectives: Hierarchist, Egalitarian, and
Individualist (see e.g. Hoekstra, 1998; Middelkoop et al., 2004 on
these perspectives related to water). For example, Hierarchist
believes in controlling water and nature, assigning major
responsibilities to the government. This means a preference for
actions related to managing water levels and water use. The
Egalitarian focuses on the environment and equity, resulting in
strategies for decreasing water demands by adapting functions to
their environment (other crops or their relocation). The Individu-
alist adheres to a liberal market and a high trust in technology and
innovation. This means a preference for facilitating technological
developments for more efficient with water use and drought
tolerant crop types. Portions of the preferred pathways are similar.
The point at which the paths start to diverge can be considered as a
decision point. In our case, there are three decision points: (1) after
‘current plan’, (2) after ‘raise the IJsselmeer level within current
infrastructure’, and (3) after ‘more efficient water use’. The
preferred pathways could be a start of a discussion on an adaptive
plan. In addition, combinations of these pathways could be drawn
as paths that have support from more than one perspective. For
example, starting with ‘more efficient water use in the regional
areas’ could be followed by a small raising of the IJsselmeer water
level (+0.1 m), and, if needed, that water level can be raised more,

or the water demand could be reduced by changing crop types. The
short-term action is one that all perspectives could agree upon, and
can thus be considered a socially robust action (Offermans et al.,
2011).

4.6. Step 7: determine contingency actions, signposts, and triggers

To get or stay on the track of a pathway, contingency actions can
be specified. For example, the Government could stimulate the
growth of salt and/or drought tolerant crops with subsidies, or by
limiting water availability and holding farmers responsible for
finding ‘enough’ water. Keeping the option open for an increase of
the IJsselmeer level will require spatial planning rules (e.g. allow
adaptive building only outside the dike rings). If structures need to
be replaced, they can be built such that they are already able to
cope with future actions. Corrective actions need to be taken to
achieve objectives for nature. Constructing shallow zones and
islands can mitigate the negative impacts of raising the water level.
This can bring opportunities for dredging companies.

We distinguish three different groups of signposts and triggers:
(1) trends and events in the natural environment (the water
system); (2) human-driven impacts on the water system, such as
the autonomous adaptation of farmers or a change in upstream

Raise level +1.1 m in spring

Change to drought/salt
tolerant crops

Raise IJsselLake level
within current infra +0.1m

Decrease level within
current infra (-0.6m)

Decrease level and adapt
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More water through IJssel

Raise level +0.6 m

Change land use

More efficient water use
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Fig. 7. Adaptation pathways map with preferred pathways for three different perspectives.
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Let’s adapt our forebears’ common sense 
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